Background: The purpose of this retrospective study was to examine the clinical outcomes of patients with concomitant lung cancer and psychiatric disorders who underwent pulmonary resection at our institution and develop a strategy for treating such patients in the future. Methods: We retrospectively reviewed 23 patients with psychiatric disorders who underwent pulmonary resection for lung cancer at our institution between January 1984 and December 2011. Results: The study population comprised 13 men and 10 women with an average age of 67.4 years. The histological types of lung cancer included adenocarcinoma in 14 patients, squamous cell carcinoma in 4, and other types in 5. Fifteen patients were classified as having pathological TNM stage I cancer, four as having stage II, three as having stage III, and one as having stage IV. The coexisting psychiatric disorders were neurosis in eight patients, depression in seven, schizophrenia in five, dementia in two, and oligophrenia in one. Three patients were admitted without a full understanding of the operation. There were no major complications with the exception of delirium, which was seen in eight patients. None of these patients' coexisting psychiatric disorders worsened. No perioperative death occurred. Conclusions: At our institution, we cooperate closely with psychiatrists to care for surgical patients with psychiatric disorders. There is a possibility that such cooperation will reduce the frequency of previously reported complications.
Introduction
The number of patients with psychiatric disorders who consult a psychiatrist is increasing in Japan [1] . A recent study found that lung cancer and breast cancer are more common in patients with schizophrenia [2] . Therefore, our opportunities to treat these patients are increasing. Because surgical patients with psychiatric disorders reportedly have higher complication and mortality rates, such as postoperative respiratory failure, decubitus ulcer, medical care-related infection, sepsis, deep venous thrombosis or pulmonary embolism, acute renal failure, bleeding, and stroke, [3] - [10] , careful perioperative management is required. We need to monitor these patients intensively for early detection of these complications, and we try to deal with early phase. Despite this requirement, few reports have assessed the surgical outcomes in surgical patients with psychiatric disorders, especially in patients with lung cancer [11] . We conducted this study to analyze the clinical outcomes of lung cancer surgery in patients with psychiatric disorders and present a strategy for treating these patients.
Patients and Methods
The subjects comprised 23 patients with psychiatric disorders among 1387 patients who underwent pulmonary resection for lung cancer at our institution from January 1984 to December 2011. All patients were preoperatively evaluated by clinical examination with chest and abdominal computed tomography, bone scintiscan, brain computed tomography or magnetic resonance imaging, and transbronchial lung biopsy for staging. Patients were staged according to the TNM classification of the seventh edition of the International Association for the Study of Lung Cancer. Explanations of the diagnosis and surgery were simultaneously given to the patients and their families. Before admission, written consent was obtained from all patients and/or their families for inclusion of their information in our study, with an understanding that their privacy would be protected.
We retrospectively investigated the surgical outcomes including complications, the duration of drainage, and the length of hospital stay. Pulmonary air leakage was defined as air leakage that continued for more than 1 week. Delirium was defined as an acute, fluctuating change in the patient's mental state with consciousness and cognitive impairment and was diagnosed by a psychiatrist.
Some of the patients were admitted to the psychiatric ward prior to surgery as decided by the psychiatrist. Psychotropic agents were continuously administered until just prior to surgery and resumed the morning following the surgery.
Categorical variables were analyzed using Pearson's chi-squared test, and continuous variables were compared using Student's paired t-test. Statistical significance was indicated by a p-value of <0.05.
Results
The study population comprised 13 men and 10 women with an average age of 67.4 years. Their clinicopathological characteristics are summarized in Table 1 . The most common coexisting psychiatric disorder was neurosis in eight (34.8%) patients. The other disorders were depression in seven (30.4%) patients, schizophrenia in 5 (21.7%), dementia in 2 (8.7%), and oligophrenia in 1 (4.3%). Three patients had low understanding of the operation (low-understanding patients; two with dementia, one with oligophrenia). Twelve patients were admitted to the psychiatric ward, including the five patients with schizophrenia. The details of the histological types and pathological TNM stages were similar to those of patients without psychiatric disorders (data not shown). Table 2 shows the differences in operative data between the patients with psychiatric disorders and those without psychiatric disorders (control group). The types of operations performed in the patients with psychiatric disorders included lobectomy (n = 16, 70.0%), segmentectomy (n = 2, 8.7%), and wedge resection (n = 5, 21.7%). These proportions of surgical procedures were similar to those in the control group. For the patients with psychiatric disorders, indications for surgery were determined based on their physiological and oncological conditions. The operation time and blood loss did not differ between the two groups (p = 0.2608 and 0.4336, respectively). There were no major complications with the exception of delirium, which was seen in eight patients. The incidence of delirium in patients with psychiatric disorders was significantly higher than that in patients without psychiatric disorders (p < 0.01). Aspiration pneumonia developed in one patient with delirium. None of the patients' coexisting psychiatric disorders worsened. No perioperative death occurred. Table 3 summarizes the data of the eight patients who developed postoperative delirium. The mean age of these patients was 72.3 years, which was significantly higher than that of patients without delirium (64.8 years; p = 0.036). The incidence of delirium was significantly high among patients with neurosis (n = 5, 62.5%; p = 0.04). Two of three of the low-understanding patients developed delirium. Six of the eight patients who developed delirium were admitted to the psychiatric ward. The duration of drainage was similar in both groups (6 and 5 days among patients with and without delirium, respectively). Four patients required restraint based on the psychiatrist's judgment, and six patients required medication to control the delirium. All patients recovered from the delirium uneventfully.
Discussion
Surgical patients with psychiatric disorders reportedly have higher postoperative complication and mortality rates. Liao et al. reported that surgical patients with schizophrenia had significantly (nearly 2.5-fold) higher 30-day postoperative complication and mortality rates [8] . [14] , metabolic syndrome (male OR, 2.00; female OR, 2.13) [15] , and stroke (male HR, 1.64, p < 0.001; female HR, 2.87, p < 0.001) [16] and a resultant increased risk of death. Surgeons must manage these patients as a high-risk group. Furthermore, interactions among analgesics, anesthetics, and patients' regular psychotropic medications may also contribute to the higher rates of adverse outcomes [17] . Antipsychotics may be a cause of pain insensitivity that can delay diagnosis and treatment [17] . Second, some reports have suggested that poor communication between patients and medical staff members may lead to delayed diagnosis and treatment [4] [18] . On the surgical floor, surgeons, nurses, and other health care professionals may not be experienced in caring for the special needs of these patients. Further, the health care team members managing patients with psychiatric disorders may not contribute to the findings of the increased risk of surgical patients with psychiatric disorders. It may be necessary for the two teams to collaborate. We analyzed the clinical outcomes of 23 patients with psychiatric disorders who underwent surgery for lung cancer. There were no major complications with the exception of delirium, which was seen in eight patients. In this study, three patients had diabetes mellitus and one had angina. Postoperative management was not difficult. The incidence of delirium was significantly high in patients with neurosis (five of eight patients, 62.5%; p = 0.04), and two of three low-understanding patients developed delirium. Six of the eight patients with delirium were admitted to the psychiatric ward. However, there is no evidence that the psychiatric disorders were risk factors for delirium in this study. The present results must indicate the involvement of different factors. One possibility is that the high incidence of delirium in patients with neurosis was due to the minor tranquilizer that they received. The average age of patients with delirium was significantly higher than that of patients without delirium (72.3 vs. 64.6 years, respectively; p = 0.036) and included two of the three low-understanding patients. Old age and cognitive disorders are two risk factors for postoperative delirium [19] .
At our institution, a psychiatrist provides total support during the perioperative management of patients with psychiatric disorders. This support includes management of patients' regular psychotropic medications, patient communication, and correspondence regarding mental alterations. This type of cooperation may help to reduce the frequency of previously reported complications.
Conclusions
This study has limitation. We used retrospective data from medical records of our institutes without detailed patients' information of the psychiatric disorder, laboratory and physical data. Despite this limitation, we believe that these results suggest methods to effectively deal with such patients when they are encountered in the future.
In conclusion, for patients with psychiatric disorders, including cognitive disorders, cooperation between the surgeon and psychiatrist is essential to avoid certain risks.
